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Backgorund: 

The production of tert-Butanol is used in great demand in chemical and pharmaceutical 

products, which is generally obtained by methods such as hydration or hydrolysis, being a 

product of great demand in the market in anhydrous tert-butanol, however the main The 

difficulty that arises is the formation of a homogeneous azeotrope between t-butanol and water 

at atmospheric pressure. Failing to separate into pure components through ordinary distillation, 

azeotropic distillation being an effective method, a popular method but with a lot of energy 

expenditure. The tert-Butanol dehydration process using a dividing wall column process, 

through heterogeneous azeotropic distillation is a new technology in the development of the 

simulation, trying to reduce excessive energy consumption using dividing wall columns (A- 

DWC) for heterogeneous azeotropes. 

Description of the flowsheet 

The process of obtaining tert-Butanol begins with an equimolar mixture of t-butanol and water 

at a temperature of 298.15 K with an atmospheric pressure of 101 325 Pa, it should be noted 

that the entire process was carried out in SI units, in the first column (CC-1) that functions as a 

pre-concentrator column, in addition to an azeotropic distillation column (CC-2), in which the 

flow diagram generates a control loop, in which it was necessary to implement the Recycle 

Loops tool, so that you can run the flow diagram, in column three (CC-3) that acts as a rectifier, 

the energy of the first two columns is used without having a reboiler duty, achieving the 

reduction of energy consumption, At the end of the cycle at the head of the (CC-3) a Condeser 

Duty must be implemented with which it is taken to a decanter for the separation of two liquid 

phases, in this case it is necessary to add the drag component that is the cyclohexane, which 

achieves the formation of a desirable ternary azeotrope, in the decanter it is intended for the 

separation of an aqueous phase that is fed to (CC-1) and an organic phase that is connected to 

(CC-3) for rectification, it should be noted that The organic phase is the one with the highest 
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content of entrainment agent, for the condenser an energy of -4269.44kW was necessary, which 

will be removed to cool the head outlet of the column (V3), all the distillate outlets of the 

columns leave with a steam quality of 1, this being useful for the use of energy in the third 

column, reducing a reboiler in the column, an important part to consider is the output of the 

(CC-3), which specifies a liquid division ratio (βL) that corresponds to the relationship between 

the inflow to the (CC-2) and the output from the (CC-3) with a value of 0.90, which is of utmost 

importance in the control of the loops of the system, we worked with a thermodynamic model 

NRTL, for the non-ideality of the liquid-vapor equilibrium, as products in the process in the 

column (CC-1) a bottom product with 0.998 in water content is obtained and in the column 

 
 

 

Results: 

 

 

 

 

 

 

 

 

Table N.1: Streamwise Results for Tert-Butanol Dehydration Flowsheet 

(CC-2) a required product is obtained as it is tert-butanol with 0.998 composition. 


